Introduction
Individuals with a diagnosis of schizophrenia have to cope on a daily basis with the stress generated by their symptoms. Coping is defined as 'the person's cognitive and behavioural efforts to manage the internal and external demands of the personenvironment transaction that is appraised as taxing or exceeding the person's resources' (1) . Coping is the result of a dynamic relationship between the person and the environment that proceeds over time and is mediated by cognitive appraisal processes. Many studies have demonstrated that coping strategies are used by patients who experience difficulties in dealing with the amount of stress generated by symptoms (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) . Coping strategies can be the specific target of psychological interventions but are also selfinitiated by patients, enhancing the degree of symptom control and thereby reducing the level of distress (19) (20) (21) (22) . Given the clinical importance of coping strategies, a brief instrument to aid assessment of distress, coping and control associated with symptoms would be useful in clinical practice. For example, for the planning of coping enhancement therapy it is important to have knowledge about the degree of coping in relation to symptoms and type of strategies used. Although a number of peerreviewed coping questionnaires exist, these were developed for other, non-psychotic populations (23, 24) . Other questionnaires mentioned in the literature appear too lengthy and time-consuming for use in clinical practice (25) . Carr (26) identified over 350 coping strategies elicited in a sample of patients with a diagnosis of schizophrenia which fell into five basic categories: behavioural, social, cognitive, care-related and symptomatic strategies. We wished to develop an instrument that can reliably assess the number of coping strategies used for symptoms of psychosis, as well as the type of coping strategy used, in relation to the degree of subjective distress by and control over psychotic symptoms.
Material and methods

Construction of the MACS
Thirteen core symptoms of schizophrenia were chosen based on the BPRS, PANSS, PSE and the SENS (27) (28) (29) (30) . These 13 symptoms (see http:// www.macsinfo.homestead.com/index.html) were a priori grouped, according to the already mentioned psychometric scales, as (i) positive symptoms (passivity experiences, unusual thought content, hallucinations), (ii) negative symptoms (blunted affect, emotional withdrawal, self-neglect, lack of initiative), (iii) depressive symptoms (depressive mood, anxiety), (iv) cognitive symptoms (poor attention, disorientation), (v) hostility (hostility) and (vi) euphoria (euphoria). On the basis of the stem questions taken from the original instruments, the interviewer first described the symptom to the patient in a general way, as if other people might suffer from that specific symptom too. The interviewer then asked the patient whether this symptom might have been present in the last week, again repeating the same description and asking follow-up questions to clarify if necessary. If the patient indicated the symptom had been present, the patient was asked: (i) to indicate on a seven-point Likert scale the degree of distress associated with the symptom, (ii) to name all the strategies used to alleviate distress with symptoms and (iii) to indicate on a seven-point Likert scale the degree of control experienced over the symptom. The coping strategies were assessed by asking standard questions about what the patient did or thought when faced with the symptom. All the strategies mentioned by the patient were scored in one of five domains of coping, based on the work by Carr (26) . This method ensured that we gathered the most important, self-initiated coping strategies used by the patient. On the basis of extensive pilot interviews, definitions had been prepared for these five domains and their subcategories (see http://www.macsinfo.homestead.com/index.html and appendix), and examples were given for different symptoms so as to guide the interviewer. The five domains of coping consisted of: (i) behavioural, (ii) social, (iii) cognitive, (iv) care and (v) symptomatic. The first four domains had 5, 2, 3 and 3 subcategories, respectively, and the last consisted only of one item (see http://www.macsinfo.homestead.com/index.html), so that patients' descriptions of coping mechanisms could be scored under any of 14 different items.
Interviews
Two clinical interviewers, one a clinical psychologist and the other a psychiatrist, studied the definitions and examples of coping described above before starting joint interviews. The two raters separately rated coping mechanisms described by the patient (interviews 1 and 2). After 1 week (maximum of 10 days), the interview with the same patient was repeated jointly by both interviewers (interviews 3 and 4).
If in clinical practice case managers already have adequate knowledge about how their patients cope with symptoms, the case for a specific assessment instrument would be less compelling. Therefore, a fifth interview was conducted with the (clinical) case manager of the patient, using the same procedure and as near the time of the second interview as possible (allowing for assessment of reliability with the second patient interview). The case manager was asked by one of the interviewers to indicate the estimated degree of distress by and control over any symptom, and to describe any coping strategies on the part of the patient. Patient inclusion criteria were: DSM-IV diagnosis of schizophrenia according to the psychiatrist responsible for treatment, some degree of symptoms but not in need of inpatient treatment, and no recent (last 6 months) changes in housing, medication or responsible medical officer.
Analyses
Domains of coping. In order to examine patterns of correlation between the 14 different types of coping, a principal component factor analysis followed by varimax rotation was carried out, retaining factors with at least unity eigenvalue and retaining variables with a loading of at least 0.5 on one of the identified factors.
Number of coping strategies by symptom group. The data were analysed with STATA, version 6 (34). A data file was constructed in which each of the 21 patients included in the analyses contributed six observations: one for each of the six symptom groups described above. For each of the six symptom groups, the total number of coping strategies mentioned was calculated. For example, the positive symptom group consisted of three items as described above. A patient could indicate that he was using distraction and suppression for hallucinations (two coping mechanisms), withdrawal for persecutory delusions (1 coping mechanism), and medication for passivity experiences (one coping mechanism). This patient would thus have a coping score of 4 (2+1+1) for positive symptoms. As there were six symptom groups and 21 patients, each interview would generate 6r21=126 coping strategy scores. In order to assess the inter-rater reliability between the two interviewers both at the first and the second interview, and the reliability between the two interviewers and the case manager, intraclass correlations for coping strategy scores were calculated. In order to assess within-rater (test-retest) reliability, intraclass correlations were calculated between the first and the second interview of the same rater. In the same fashion, scores for the mean amount of distress and control were calculated for each of the six symptom groups in each patient, and compared both between interviewers and interview occasions.
In order to estimate the reliability in measuring the unobserved factors 'distress' and 'control', Cronbach's alpha was calculated using the distress and control ratings in each patient for each of the 13 symptoms. Cronbach's alpha measures how well a set of items (or variables) measures a single unidimensional latent construct. When data have a multidimensional structure, Cronbach's alpha will usually be low.
Number of coping strategies by coping type. Similar to the procedure described above for number of coping strategies by symptom group, a data file was constructed in which each of the 21 patients included in the study contributed five observations: one for each of the five domains of coping described below (see below). The same intraclass correlations coefficients were calculated as described in the section on the number of coping strategies by symptom group.
Results
Sample
Twenty-three white patients, born in the Netherlands, with a DSM-IV diagnosis of schizophrenia according to their psychiatrist provided written informed consent. Of the 23 subjects 15 (65.2%) were male and eight (34.8%) female. The mean age was 38.5 years (SD 10.7), and the mean age of first contact with a mental health service 24.4 years (SD 7.3). Most subjects lived alone (69.6%), and were single (78.9%).
Interviews
Of the 23 patients, two were interviewed only once. One person thought the interview was too difficult and in another case the limit of 10 days between the first and second interview was exceeded, because the patient forgot the appointment for the interview two times. The case managers of all 23 patients were interviewed. All the analyses were performed in the group of 21 individuals with complete data at all interviews.
Domains of coping
Factor analysis of the individual patient scores on each of the 14 coping types (i.e. the number of times a patient had indicated the use of a particular coping type) revealed an interpretable pattern of correlation yielding five factors explaining 71% of the variance. The coping mechanisms distraction, problem-solving and help-seeking clustered together in an active problem-solving coping factor; the coping mechanisms prescribed medication, non-prescribed substances and physical change clustered together in a passive illness behaviour coping factor; the coping mechanisms shifted attention, socialization, task performance and indulgence clustered together in an active problem-avoiding coping factor; the coping mechanisms isolation, non-specific activities and suppression clustered together in a passive problem-avoiding coping factor, and the fifth factor was one on which only symptomatic behaviour loaded.
Coping
As there were 13 symptoms, 14 coping mechanisms and 21 patients, the maximum possible number of coping strategies for the whole study sample that could be elicited was 3822. The total number of coping strategies elicited in all 21 patients was 361 and 309 at the first rating for the first and the second rater respectively, 283 and 293 at the second interview by the two raters, and 275 in the case manager interview. Thus, patients (and their case managers) indicated presence of coping in less than 10% of rateable instances of coping. These percentages differed between the different categories of coping strategies. In the symptomatic behaviour coping factor, coping was indicated around 20% of the time both in patient and case manager interviews. In the active problem-solving coping factor, coping was elicited around 10% of the time in both patient interviews and case management interviews. Conversely, in the passive illness behaviour coping factor, coping was indicated around 4% of the time.
The mean coping score (number of coping mechanisms described per symptom group -see above) was around 2.5 and did not differ significantly between the five interview occasions ( Table 1) . The same held when coping scores were compared separately in each of the six symptom groups. Patients, however, varied widely in diversity of coping strategy, the total number of coping mechanisms per patient ranging from around two to around 30 at all five interviews occasions (mean over all five interviews: 14.5, SD=6.5). Only one patient indicated no use of any coping strategy at three of the five interview sessions.
Cronbach's alpha for the measurement of the internal scale reliability for distress and control was satisfactory at all three measurement occasions, somewhat more so at the second than at the first measurement session ( Table 2 ). The intraclass correlation coefficients for distress and control as indicated by the patients were high between the first and the second interview, but low between case managers and patients (Table 3) .
Number of coping strategies per symptom group and coping type
The intraclass correlation coefficients for number of coping strategies were high between the two interviewers, slightly lower within interviewers at different occasions, and lowest between case managers and interviewers (Table 4) . A similar pattern was seen for the number of coping strategies by coping type, with poor reliability between interviewers and case managers (Table 5) .
Discussion
Almost all patients indicated use of coping in dealing with symptoms, as reported previously by Breier and Strauss (31) . The results of this investigation suggest that the number of coping strategies that patients indicate they use for the different symptoms of psychosis can be assessed reliably. The same appears to hold for the degree to which patients are using a specific coping strategy rather than another. Mental health professionals involved in the care of patients have low levels of agreement with patients regarding degree of distress by and control over symptoms experienced by patients, and the number and type of coping strategy used by patients.
Rather than trying to elicit an extensive list of different coping mechanisms in the way, for example, psychopathology interviews are conducted, coping strategies as reported by the patient were recorded. For this subjective approach was specifically chosen for several reasons. First, the MACS investigates coping in relation to subjective reports of distress and control experience with symptoms. Secondly, any subsequent intervention involving coping enhancement should arguably build upon what the patient is conscious of and perceives as helpful to increase control experience, rather than what the interviewer may perceive 'objectively'. The fact that intraclass correlation coefficients between the first and the second interviews were satisfactory as a measure of test-retest reliability suggests that the level of subjective reporting has sufficient 'repeatability' for assessment with an instrument such as the MACS. Furthermore, even though objective markers may be more reliable, their validity can be uncertain (32) .
Retrospective reports over the last week do not capture adequately the moment-by-moment coping efforts. Retrospective reports may be more subject to distortion based on participants' beliefs about their coping styles, flowing from subjective selfawareness (33) . Again, however, it can be argued that only such personal beliefs about recovery processes should be the starting-point of therapy in clinical practice.
In rating the number and type of included coping strategies, we relied heavily on the study by Carr (26) . The results of the factor analysis, however, suggests that the included coping strategies yield clinically relevant domains of coping. The contrast between active and passive coping strategies is arguably a useful one from the clinical point of view (34, 35) .
The sample size was small. However, analyses were carried out at the level of symptom experiences and coping strategies by number and type, resulting in reasonably precise estimates of reliability. The patient sample represented a very selected group among the total population of patients with psychosis, limiting the generalizability of the findings. More data are needed from patients with, for example, a first psychotic episode or an acute exacerbation.
The interview was conducted by trained clinicians, so as to reduce the likelihood of patients reporting coping in relation to non-symptomatic experiences. The procedure used to elicit the symptoms in the MACS was new, albeit based as much as possible on established instruments such as the BPRS and, again, conducted by trained clinicians to avoid misclassification. In a preliminary investigation of the concurrent validity of the psychopathological measures (part of ongoing work to be published in full in a later report), we examined correlations with the MontgomeryAsberg Rating Scale for depression (MADRS; (36) and the Peters et al. Delusion Inventory (PDI; (37) with three added items on hallucinations (38) , which were administered concurrently with the MACS. Total scores of the MADRS of the 21 patients correlated strongly with the MACS depressive symptom distress score (Pearson correlation coefficients of 0.73 and 0.80 for first and second interview, respectively), and the PDI total score correlated strongly with the positive symptom distress score (Pearson correlation coefficients of 0.65 and 0.61 respectively). Thus, although not all symptom groups were examined alongside previously validated instruments, these results do suggest concurrent validity.
In conclusion the results suggest that it is possible to reliably assess the diversity of coping strategies per symptom group and type of coping strategy in patients with psychosis. Change in coping strategy by type or number may constitute a useful outcome for evaluation in clinical practice and treatment trials. In addition, mental health professionals may not be fully aware of dimensions of distress and control in relation to symptoms and the selfinitiated coping strategies that their patients use. Routine assessment of coping may result in improved awareness of these subjective domains by the patient as well as the care-giver and thus contribute to improved communication with respect to symptom management. Although further work is needed, the current report suggests that the MACS may be adequate for this purpose. Table 5 . Intraclass correlation coefficients for number of coping mechanisms per coping strategy indicating the test-retest reliability between first and second interview (1-3 and 2-4) and inter-rater reliability between the two raters during first interview session (1-2) and second interview session (3) (4) . The correlation between the second interview session of each rater and the case-manager is indicated by 3-5 and 4-5. (95% confidence intervals between brackets) 1=Interviewer 1, 1st interview; 2=interviewer 2, 1st interview; 3=interviewer 1, 2nd interview; 4=interviewer 2, 2nd interview; 5=case manager. Table 4 . Intraclass correlation coefficients for number of coping mechanisms per symptom group, indicating the test-retest reliability between first and second interview (1-3 and 2-4) and inter-rater reliability between the two raters during first interview session (1-2) and second interview session (3) (4) . The correlation between the second interview session of each rater and the case-manager is indicated by 3-5 and 4-5 (95% confidence intervals between brackets) 1=Interviewer 1, 1st interview; 2=interviewer 2, 1st interview; 3=interviewer 1, 2nd interview; 4=interviewer 2, 2nd interview; 5=case manager.
